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Abstract: A heavy ion accelerator is a device that accelerates heavy ions in the radio frequency (RF) range. The electric
field that flows into the RF cavity continuously accelerates heavy ions in accordance with the phase of the input
electromagnetic wave. For the purpose, it is necessary to design a coupler shape that can stably transfer the RF wave
into the cavity. The RF coupler in a heavy ion accelerator has a large temperature difference between the input port and
output port, which radiates the RF waves. It is necessary to consider the heat deflection on the RF coupler that occurs as
a result of the rapid temperature gradient from an ultra-low temperature about 0 K to a room temperature about 300 K.
The purpose of this study was to improve the system performance through an analysis of the intensity of the output
electric field and temperature distribution considering various shapes of the RF coupler, along with an analysis of the
durability considering the heat deflection and heat loss.
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Fig. 2 The boundary condition of the prototype RF
coupler for EM analysis
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Fig. 1 The schematic diagram of the prototype of an RF Fig. 3 The boundary condition of the prototype RF
coupler coupler for thermal analysis
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Fig. 4 Results of FEA analysis for the prototype model
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Fig. 5 The schematic diagram of the model with antenna
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Fig. 7 Results of FEA analysis for the RF coupler model
adding a bellows part

Fig. 8 RF coupler model adding a fillet shape
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Fig. 10 Results of FEA analysis for the RF coupler
model changing the cryomodule location
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Table 2 Electric field strength at the tip and maximum
stress in the RF coupler and the ceramic
window according to the structural change

Model Electric field |Maximum Maximum
strength at stress in the  |stress at the
the antenna  |whole system |ceramic
tip (unit: (unit: MPa)  |window
V/m) (unit: MPa)

Prototype model 31397 850 170

Model with case

thickness 30784 700 100

increase

Model with 31796 700 100

bellows

Model with

bellows and 40655 700 100

fillet

Model with

different cooling 35833 350 150

module location
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